Comparison of residual stromal bed thickness measurement among very high-frequency digital ultrasound, intraoperative handheld ultrasound, and optical coherence tomography.
To compare residual stromal thickness (RST) measurement by three methods: very high-frequency digital ultrasound (VHFDU), intraoperative handheld ultrasound (US), and optical coherence tomography (OCT). This was a retrospective analysis of 93 eyes (55 patients) that underwent LASIK retreatment by flap lift where VHFDU and OCT measurements were obtained before the retreatment and intraoperative US RST measurement was performed after lifting the flap. Corneal vertex RST measurements for intraoperative US and OCT were compared with the VHFDU measurement. Linear regression and Bland-Altman analysis were performed. Mean corneal vertex RST was 327±53 μm for VHFDU, 338±54 μm for intraoperative US, and 326±43 μm for OCT. Mean difference between VHFDU and intraoperative US was 11±11 μm (range: -12 to 46 μm). Mean difference between VHFDU and OCT was -2±23 μm (range: -53 to 57 μm). The coefficient of determination (R(2)) was 0.96 between VHFDU and intraoperative US and 0.82 between VHFDU and OCT. Intraoperative US was on average 11 μm thicker than VHFDU independent of RST value. Optical coherence tomography was on average thicker than VHFDU for low RST values (250 to 300 μm) and thinner than VHFDU for high RST values (>350 μm). The RST was thicker than VHFDU by >10 μm in 50% and >20 μm in 21% of eyes measured with intraoperative US and by >10 μm in 32% and >20 μm in 18% of eyes measured with OCT. Residual stromal thickness measured by both intraoperative US and OCT was thicker than VHFDU in a significant number of eyes, which could have resulted in retreatment being performed in an eye with insufficient RST.